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The success of Morocco's economic reform program since the turn of the century has substantially strengthened macroeconomic conditions, accelerated the pace of non-agricultural growth, and improved the soundness of the financial sector. Increase in tourism and remittance receipts, coupled with higher capital inflows, have sustained current account surpluses for most of the period, and boosted domestic liquidity.
In contrast with what happened in other regions of the world, these developments did not fuel a credit boom, and the ratio of credit to the economy to non-agricultural GDP remained basically flat between 2000 and 2004. Insufficient access to credit, particularly for small-and medium-sized enterprises, was often pointed to as an important obstacle to growth in the national economic debate, a diagnostic echoed in the 2005 Investment Climate Assessment conducted by the World Bank. Starting in 2006 however, credit to the private sector has been increasing rapidly, growing by almost 30 percent year-on-year in 2007, while its ratio to non-agricultural GDP jumped by more than 10 percentage points between 2006 and 2007, to reach almost 80 percent.
These sharply contrasting developments raise several questions, which this paper seeks to answer. Using an explicit disequilibrium framework common in the "credit crunch" literature, we first test the hypothesis that the presence of excess liquidity in the banking system at a time when there was anecdotal evidence of strong credit demand implies that some form of credit rationing was at play, with banks reticent to extend credit to firms in the presence of high information asymmetries. Second, we investigate whether the recent acceleration in the pace of credit growth is supply-or demand-driven, and discuss the role that the sharp increase of asset prices, notably in the real estate sector, may have played in this increase.
The paper is organized as follows: Section II briefly discusses the main characteristics of Morocco's credit market. Section III reviews the literature on disequilibrium credit markets. Section IV discusses our estimation strategy and our results, and Section V concludes.
II. OVERVIEW OF CREDIT MARKET DEVELOPMENTS
Macroeconomic conditions have significantly strengthened since the turn of the century, as evidenced by higher per-capita growth, declining public deficit and debt stock, and low and stable inflation. Sizeable capital flows-stemming from increased foreign direct investment flows as well as strong remittance and tourism receipts-have kept the balance of payment in surplus, with reserves increasing more than fivefold to reach US$ 24 billion at end-2007.
In the context of Morocco's fixed exchange rate regime and partially closed capital account, these capital flows have considerably boosted domestic liquidity, with the banking system's structural liquidity position increasing from about 10 percent of banks' total assets in 2000 to 24 percent in 2006. To buffer the impact of this increase on macroeconomic stability, the Central Bank of Morocco (Bank Al-Maghrib, BAM) raised the ratio of required reserves from 10 percent in 2000 to 16.5 percent in 2006, before lowering it again to 15 percent at end-2007 ( Figure 1 ). In spite of these increases, banks held excess reserves during most of 2000-07, and BAM regularly used its 24-hour deposit facility to mop up the system's excess liquidity.
Combined with declining interest rates in Europe, Morocco's main trading partner, these developments led to a steady decline of interest rates through much of the period (Figure 2 ). Source: BAM During the first half of the decade, the expansion of the banking sector's balance sheet did not translate into a significant increase in credit to the economy. Its ratio to GDP remained basically flat between 2000 and 2006; in fact, the share of the banking sector's total assets to credit to the private sector fell by 3 points during this period (Figures 3 and 4) . The most plausible explanation for this finding lies in the structure of the Moroccan credit market. On the supply side, bank credit is highly concentrated with limited competition, with the three largest banks accounting for roughly 60 percent of outstanding credit to the private sector in 2007. The demand side is characterized by a marked dichotomy between, on the one hand, a few large and well-established firms including large Moroccan conglomerates and subsidiaries of multinationals, whose financial reporting abide by international standards, and on the other, a multitude of smaller firms, many of which operate in the informal sector, for which reliable financial information is harder to obtain and credit-risk much harder to assess. Other factors which may have hamstrung the distribution of credit is the persistence of a relatively large portfolio of nonperforming loans in the banks' books until 2005, which may have further weakened their appetite for risk, and the existence of an interest rate ceiling, which may have limited their ability to lend to higher-risk customers. Taken together, these two factors suggest that the segmented nature of the demand-side of the credit market may have led to some credit rationing on the supply-side, reflecting the difficulty for banks to price risk in the presence of high information asymmetries. Credit growth has picked up sharply after 2006, and while credit to consumers and the real estate sector have been the fastest-growing categories, the increase in credit is fairly broadbased ( Figure 5 ). A confluence of demand and supply factors has contributed to this turnaround in the evolution in credit.
First, since 2005, the central bank has spearheaded a comprehensive effort to encourage lending, which involved the sector's main stakeholders (including bankers and business associations), to improve the reliability of the financial information on borrowers available to banks, increase the transparency of credit decisions, strengthen banks' risk management capacity, and improve bad loans recovery. These measures include standardizing the minimum data requirements to process credit applications, helping banks develop their internal risk-rating systems, monitoring banks' risk management practices, and setting up a credit bureau.
Second, to facilitate access to credit, the Treasury has strengthened the performance of several public-guarantee funds, notably those providing guarantees to small-and medium-term enterprises and those encouraging home-ownership. These guarantees have also provided an incentive for banks to increase lending.
Third, asset prices, and particularly real estate prices, have increased considerably, creating a positive wealth effect, and boosted collateral values. The main stock market index for the Casablanca Stock Exchange (MASI) increased threefold since 2000, and overall market capitalization soared from 29 percent of GDP to 103 percent between 2000 and 2007. Furthermore, there is high evidence suggesting a strong increase in real estate prices, reaching almost 20 percent in 2007 in some cities. As robust time-series data on real estate prices are not available, we use the real-estate sector index of shares traded on the Casablanca Stock Exchange (CSE) as a proxy. As shown in Figure 6 , this index has dramatically shot up over the last couple of years, reflecting the high performance of real estate companies, and investors' strong demand for their shares. 70,000 1 9 9 7 Q 1 1 9 9 7 Q 3 1 9 9 8 Q 1 1 9 9 8 Q 3 1 9 9 9 Q 1 1 9 9 9 Q 3 2 0 The relationship between credit and real estate prices is multifaceted, with effects on both demand and supply. The real estate "boom" was partly fueled by an increase in demand from non-residents linked to a pick-up in foreign direct investment from Gulf countries and the implementation of the government's ambitious tourism strategy, which calls for a sizeable increase in the country's hotel capacity. Rising real estate has increased the wealth of homeowners leading to heightened demand for loans to finance consumption and investments. Furthermore, rising collateral values increased the ability of homeowners to borrow. On the supply side, rising real estate prices have led to a loosening in lending practices reflecting wider availability of public guarantees, increased collateral values, and the expectation of continuously rising real estate prices. Mortgage products have evolved: variable-rate mortgages now represent close to half of outstanding mortgages, against a little over a quarter four years ago, average mortgage maturities have lengthened, and loan-to-value ratios have increased, with the share of loan-to-value ratios above 90 percent, almost doubling in the last two years and reaching 76 percent in 2007.
III. LITERATURE REVIEW
In their seminal paper, Madala and Nelson (1974) discuss the appropriate use of maximum likelihood method to estimate disequilibrium models. This approach has become popular in the "credit crunch" literature, which has focused mostly on advanced economies.
Previous studies of credit demand and supply have varied from simple time-series regression analyses, to panel regression models, and disequilibrium models. Variables used on the demand side have included forward-looking variables reflecting expected performance of the corporate sector and the real economy and contemporaneous macroeconomic and financial variables such as interest rates, inflation, industrial production, investments, real GDP, and output gap. On the supply side, explanatory variables have included financial variables on the banking and corporate sectors such as corporate net worth, stock market prices, risk premia, and banks' lending capacity, as well as macroeconomic variables such as interest rates, industrial production, real GDP, and output gap.
For example, Bernanke, Lown, and Friedman (1991) conclude, using both state-level data and data on individual banks, that bank equity capital limited banks' credit supply, supporting the credit crunch episode in the US. They also find that the slowdown in credit demand also contributed to the credit crunch, as evidenced by the weakening of borrowers' balance sheets.
The results of Blundel-Wignall and Gizycki (1992) do not support the existence of credit rationing for business loans in Australia over the period of credit liberalization, as the authors contend that credit risk for corporate clients was reflected in normal variations in the risk premia attached to lending rates, rather than by direct rationing. The corporate credit supply and demand were mostly influenced by forward looking variables reflecting expected performance. For example, credit supply was mostly affected by corporate net worth, risk premia, and bank equity prices. Credit demand on the other hand was affected by expected investment volumes, inflation, and earnings-to-price ratios of the corporate sector. Pazarbasioglu (1996) also estimated demand and supply of credit in a disequilibrium framework, to determine whether there was a credit crunch in Finland. The paper found that the decline in credit was driven by a decline in demand due to the high indebtedness of borrowers during the crisis. It also found that credit supply decreased in times of asset quality decline, as well as banks' need to increase capital adequacy. The paper used as explanatory variables for the supply function, total deposits and capital (as a proxy for lending capacity), relative stock market performance of banks, lending rates, and market capitalization (as a proxy for the corporate sector's performance), interest rate spreads (as a proxy for alternative investments for banks), inflation, and the volatility of banks' equity prices. As regards the demand model, the explanatory variables included lending rates, inflation, industrial production, and investments. The lending rate and expected investment appeared to be the most influential factors for the demand model. As for the supply model, lending capacity, lending rate, banks' financial performance, and interest rate spreads all appeared to be significant. Woo (1999) tests for the existence of a credit crunch in Japan through a panel regression model using banks' capital, nominal GDP growth, nominal interest rates on new loans, and corporate cash flows as explanatory variables. The findings reject the existence of a credit crunch, and "surprisingly" support evidence of a strong negative correlation between banks' capital and credit growth. Nehls and Schmidt (2003) use a similar disequilibrium model to Ikhide, Ghosh and Ghosh, and Pazarbazioglu to test for the existence of a credit crunch in Germany in 2001. The credit demand function used interest rates and real GDP as explanatory variables, and the credit supply function included interest rates, lending capacity proxied by deposits plus banks' equity capital, stock market prices, and interest rate spreads (between loans and deposits). Their findings substantiated the existence of a credit crunch since the beginning of 2001, with the slump in corporate profits as evidenced by stock market prices declines, being the driving factor behind the decline in credit supply.
The first notable application of the disequilibrium method to emerging market economies is found in Ghosh and Ghosh (1999) . In their analysis to determine whether there was a credit crunch (i.e. interest rates do not clear demand and supply and the observed credit is constrained by supply) in East Asia, Ghosh and Ghosh used a disequilibrium model in three East Asian crisis countries: Indonesia, Korea, and Thailand during 1997-98 using a maximum log likelihood framework. Ghosh and Ghosh did not find evidence of a credit crunch or supply rationing in the three countries. Ghosh and Ghosh used lending capacity, interest rates, and industrial production as variables for the supply model, and interest rates, industrial production, stock market prices, output gap, and inflation, as explanatory variables in the supply function. They found that banks' lending capacity was positively correlated with credit and was the most influential variable in the credit supply model. As for the demand function, they found that industrial production was the most significant explanatory variable with a positive significant coefficient implying that demand for credit is highly correlated with macroeconomic performance. Their general finding rejected the existence of a credit crunch in East Asian crisis countries in 1997-98.
More recently, Ikhide (2003) provides evidence of a credit crunch in Namibia using a maximum log likelihood disequilibrium framework. The supply of credit was assumed to depend on banks' lending capacity, interest rates, economic activity and expectations (stock market prices, expected inflation, and real income) and current prices. The demand for credit was assumed to depend on expected income, output gap, and expected inflation. This study showed that interest rates and unexpected inflation were weakly correlated with demand for credit, but that expected income was the single most significant macroeconomic variable. Banks' lending capacity, as proxied by deposits, was the most prominent factor behind credit supply. The paper concluded that credit supply was the binding constraint behind credit growth, and found evidence of a credit crunch.
IV. ESTIMATION STRATEGY
To test our assumption that the supply of credit has been the "rare" factor constraining credit growth in the first half of the decade, and investigate the reasons behind the recent surge in credit, we use a disequilibrium framework common in the "credit crunch" literature described above. Our model consists of three equations: a demand and supply equations and a "short-side rule" equation. This equation allows for the possibility that, in the presence of rigidities, the interest rate does not fulfill its market-clearing function, so that the actual amount of credit observed is not the (unobservable) equilibrium amount, but rather the minimum of credit demanded and credit supplied.
In its simplest form, our model can be written as: ( ) 
If L is the log-likelihood, then:
We estimate our model on quarterly data for the period 1997Q3 to 2007Q4. Because of the small sample size, and in view of the relative scarcity of robust quarterly data on the Moroccan economy, we chose a fairly parsimonious specification. Real demand of credit is assumed to depend on the real interest rate, economic activity and real estate prices (deflated by inflation).
In the absence of a robust time series on banks' actual lending rates, we use the one-year Treasury bill rate as a proxy. As a robustness check, we also use the money market rate as an alternative proxy for interest rates. 3 Lending rates are expected to be negatively correlated with credit demand. We use the energy production index as our proxy for current economic activity; because energy production is not expected to be strongly correlated with the supply of credit, the choice of this variable is also meant to ensure that our demand equation is properly identified. As discussed above, we use the stock market real-estate index as our proxy for real estate prices; As a robustness check, we also estimated a model using the overall stock market index to assess whether the price of financial assets, rather than real estate assets, have a stronger influence on credit demand.
As regards real supply of credit, we expect it to be also positively correlated with both our real interest rate and real estate prices proxies. Therefore, the real interest rate and real estate prices also appear in our supply equation. Banks' deposits in Morocco are mostly inelastic to interest rates since they are for the most part unremunerated sight deposits, so that, ceteris paribus, higher interest rates are expected to increase banks' profitability, and therefore be positively correlated with the quantity of credit supplied. However, as discussed in Stiglitz and Weiss (1981) , interest rates could also be negatively correlated with credit supply due to the adverse selection effect deriving from asymmetric information between borrowers and lenders inherent in credit markets. Therefore the sign of interest rates in the supply equation is ambiguous. The coefficient on real estate is expected to display a positive sign, primarily because of the importance of real estate as collateral for bank loans. Collateralized loans are less subject to adverse selection and moral hazard problems that often hinder the expansion of noncollateralized bank lending (Catão, 1997) . The liquidity of the real estate market in Morocco, and improvements in the operational environment including in the legal system, also increase the attractiveness of real estate as collateral. 4 Our supply equation is identified by the inclusion of a proxy of banks' capacity to lend, which should also be positively correlated with credit supply. We approximate banks' lending capacity by subtracting required reserves from total deposits. Conceptually, the maximum banks can lend is the excess capital over minimum required regulatory capital plus deposits after complying with reserve requirements. However, historical data on capital adequacy ratios (CAR) were not available, so the assumption is that banks pursue maximum profitability and do not hold excess capital. This assumption is not unrealistic since Moroccan banks' CARs were not significantly above the minimum regulatory CAR in 2007.
One issue for our estimation strategy is the stationarity of our data, as all our variables have at least one unit root (Appendix I). Because of our sample size, we did not attempt to use an errorcorrection framework. Rather, we decided to estimate the model in levels, following the argument discussed in Ghosh and Ghosh (1999) , who argue that is legitimate to estimate the model in levels as long as the determinants of credit supplied and credit demanded form a cointegrating vector. This is done by checking that our estimated supply of, and demand for, credit are cointegrated with observed credit (see Appendix II).
V. ESTIMATION RESULTS
Using the Marquardt iterative approach, we estimated the log-likelihood function in equation 4 on quarterly data over the period 1997Q3-2007Q4. All variables, except for the interest rates, are expressed in logarithms. Table 1 summarizes our results.
The first result is that the interest rate variable is never significant. While striking, this result is similar to the finding of other papers in the literature where interest rate turns out insignificant or weakly insignificant (Ghosh and Gosh, Ikide) . The most plausible explanation is that neither of the variables we use-the one-year Treasury bill rate or the money market rate-is a good proxy for the underlying variable of interest, the lending rate. Available data suggests that this could be due to the fact that the decline in interest rates was passed through to lending rates only partially, and with a lag, confirming the existence of price rigidities in the credit market. It could also be due to structural breaks in the relationship between lending rates and Treasury bill rates. The results for other variables are in line with expectations: the elasticity of credit supplied to banks' lending capacity is very strong and varies between 0.7 and 0.9 depending on the specifications, and the elasticity of credit demanded to economic activity, as proxied by the energy index, is about 0.5 in the most plausible specifications.
Supply Equation
Coef Our results also confirm the important role played by the recent increase in asset prices in credit market developments; as evidenced in specification (4), the model behaves much more poorly when these variables are excluded. Our estimates of the supply schedule do not significantly differ when the overall stock market index, rather than the real-estate sector share index, is used to proxy asset prices. In both cases, the (positive) elasticity of credit supplied to a change in asset prices is around 0.08. The results are very different for the demand function, perhaps unsurprisingly in view of the importance of real estate collateral in the lending process and of the recent sharp growth in real estate credit. In this case, our results fail to show a significant impact of the overall stock market index on the demand for credit, whereas our proxy for real estate prices is strongly significant in both equations (1) and (2), with an estimated elasticity of 0.20 and 0.24, respectively. In other words, while the impact of the increase of real estate prices on the amount of credit the banks are willing to supply has been high, its impact has been two to three times higher on the demand for credit, which is consistent with the existence of a wealth effect of real estate prices 5 . These results are also consistent with the idea that the development of mortgage products, spurred in part by increasing prices, strongly stimulated the demand for credit.
Our preferred specification was equation (1) based on the log-likelihood results, but we show other specifications (equations 2-4) for robustness purposes.
6 Our results also enable us to identify periods of excess demand and excess supply, as illustrated in figure 7 (equation (1) ). Our results do not support the assumption that there was large excess credit demand in the first half of the decade; indeed, in the 32 quarters between 2000Q1 and 2007Q4, about 60 percent were identified as characterized by excess supply. The trend reversed more conspicuously in late 2006, when demand strongly outpaced supply. The estimated disequilibria were rather small before end-2006, averaging about 2 percent of actual credit (Figure 8 ), but markedly increased thereafter. While somewhat at odds with the widespread perception of credit "rationing" in the first half of the decade, our results may not be as surprising as they may seem at first. First, macroeconomic improvements typically take time to translate into an increase in consumption, investment, and hence an increase in demand for credit. The impact of improved policy credibility also takes hold with a lag, especially in traditionally cash-based economies such as Morocco, where the credit culture has evolved only progressively. Moreover, prior to the increase in asset prices, several borrowers did not hold the necessary collateral to apply for credit, so they were either deterred from applying (demand effect) or turned down (supply effect).
VI. CONCLUDING REMARKS
In this paper, we use an explicit disequilibrium framework common in the "credit crunch" literature to examine first whether the slow growth in credit during the first half of the decadeat a time when liquidity in the banking sector was rapidly expanding-can be attributed to a form of credit rationing, and, second, to investigate the role played by the sharp increase in asset prices in the recent acceleration in the pace of credit growth. Our results do not support the hypothesis of credit rationing in the first half of the decade. They do however provide evidence that the recent sharp increase in real estate prices have strongly stimulated both supply and demand for credit, with a substantially stronger effect on the latter, possibly reflecting pent-up demand.
Short-time series and limited quarterly data are important caveats to our results. The lack of variation of interest rates in Morocco makes it difficult to select a good price variable, and may explain why the model fails to pick up a significant role for the interest rate variable in credit decisions. However, similar results were found in other papers on some emerging credit markets. Further, recent structural changes may not be captured by the historical relationship of the model. Finally, the possible endogeneity of real estate prices may impart a bias on our estimates, mitigated however by the use of stock market indices as proxies for these prices. Further research could use forward-looking variables reflecting expectations, real estate price index when available, and corporate earnings variables.
Looking forward, the strong increase in credit growth-and the potential build-up of imbalances between credit supplied and demanded-calls for renewed vigilance on the part of supervisory authorities. While credit growth in Morocco has not been accompanied by the signs of overheating observed during similar episodes in several transition countries, a large share of the growth has been in consumer and housing loans and was accompanied by soaring real estate prices, potentially exposing the system to important losses should this trend be reversed. In this context, the central bank's decision to ensure banks' compliance with the newly adopted code of good practices on mortgages, which includes fuller disclosure of risks to prospective borrowers, and the soon-to-be established credit bureau are good steps forward. Although not explicitly directed at real estate lending, the recent increase in the minimum bank CAR from 8 percent to 10 percent will also strengthen the system, and bring it closer to best practices in emerging markets.
The unfolding of the global financial crisis calls for renewed vigilance: while credit growth had not slowed down significantly as of end-December 2008, there is some anecdotal evidence of a softening in real estate prices-corroborated by the significant drop in the real-estate sector stock index, which fell by 20 percent between end-September and end-December 2008. Looking forward, to limit potential fall-out from asset price volatility, Morocco's central bank should take more account of asset prices in monetary policy decisions-a key lesson from the ongoing crisis. Significance is tested at the 5% level.
Cointegration Test: Observed Credit and Credit Supplied, Observed Credit and Credit Demanded
The higher Trace statistics compared to the critical value, shows that we can reject the null hypothesis of zero cointegrating vectors, but that we cannot reject the hypothesis of one cointegation vector between observed credit and real credit supplied, and between real observed credit and real credit demanded.
